Introduction
Automatic chemistry as generally understood in developed countries has little place in the health care of the developing world. The workloads in rural areas do not justify the use of large complex analysers and usually there are not the necessary technological support facilties, suitable power supply or favourable economic and climatic conditions. Equipment is almost entirely designed for, and made in, developed countries, and its application elsewhere is often at best unsatisfactory and at worst disastrous 1, 2, 3, 4] . The main reasons for this situation have been:-(a) lack of overall goals and relevant specifications for laboratory medicine at various levels of the health care system; (b) lack of planning and resources for training of personnel, especially within the primary health care system; (c) insufficient interest from manufacturers in developed countries in producing 'appropriate' equipment at acceptable cost. The potential demand for simple but accurate equipment suitable for primary health care in developing countries has recently been realised and attempts are now being made to design instruments to cover the specific problems involved.
In this work, careful consideration of the special conditions under which the chemical measurements have to be made are required. Particular local conditions are also important. The inclusion of this subject in The Journal of Automatic Chemistry may not at first seem appropriate, but the interpretation of 'automation' must inevitably be modified for different situations. The types of instruments and chemistry systems discussed here can be considered under 'automatic' for the circumstances for which they are intended.
A meeting was convened at the suggestion of the Health Laboratory Technology Office of the World Health Organisation (WHO), Geneva. The object was to review the present situation in the light of the favourable outcome of a pilot project [5] It is usual for primary health workers and laboratory aides to be given only a very short period of training, and they therefore have limited skills for performing laboratory investigations. Even so there is a shortage of these workers and it is particularly important that there should be effective training programmes, both for primary health workers and for laboratory aides, in the handling of appropriate laboratory equipment. Careful consideration must be given to assessing the cost effectiveness of providing such equipment and training. The possibility of introducing laboratory equipment at the district (rural)hospital level is heavily dependent on its design and performance characteristics being appropriate for the field situation.
At the higher levels of operation, there are no special differences in skill between practitioners in developing countries and those in developed countries. Often they obtained their basic training in developed countries.
Need for laboratory equipment at lower levels of the health care system in developing countries Table 2 lists the laboratory investigations which might cover the most important demands of the primary health care system, including small hospital units with up to fifty beds.
At present, depending on the local situation, few if any of the tabulated investigations may be carried out in the lowest level of health care system. Thus, new equipment should only be introduced if reliable results can be achieved; unreliable results are likely to be worse than no results at all.
An attempt has been made in Table 2 
The basic specifications for the two types of photometers which were the subject of the pilot study [6] at the Clinical Research Centre are given in Table 3 . These specifications were drawn up in the light of recommendations put forward by WHO Advisory Groups [7, 8] In general, only low cost equipment would be used in the primary health care system of developing countries. The possibility of producing instruments for this use will depend on the following factors:
(a) large volume. High cost technology is usually necessary to produce low cost equipment. Trade restrictions often make it difficult to produce equipment in developing countries. Collaboration with industry is required to find means of overcoming the current financial and logistic deterrents to manufacturing specifically for developing countries.
(b) efficient transport and distribution systems. Transport costs and an efficient local distribution system will increase the selling price of a low cost product to several times the manufacturer's cost.
(c) encouragement from governments and willingness among economically responsible authorities to allocate the necessary funds. Design, supply and use of other types of laboratory equipment In order to reach defined goals, equipment other than photometers, such as simple pipettes and microscopes must also be Volume (d) seeking involvement of the health care industry in both the development aspects of projects and in overcoming the problems that have so far limited availability of equipment designed specifically for developing countries.
It was recommended that WHO should take steps to produce specifications for a general clinical laboratory system, dedicated to the lower levels of primary health care in developing countries, because of the expected importance such a system would have for the screening and treatment of common disorders.
All participants agreed that the meeting had been a valuable forum for the exchange of ideas between.interested.
The concept of laboratory automation is a subject of much confusion. One of the major reasons for this is that there is no common understanding of the terminology itself as a subject except in a clinical sense. For example in the latest edition of Kirk-Othmer: Encyclopedia of Chemical Technology 1] no direct reference to automated analysis is made; it includes only a reference to biomedical automatic analysers, thus neglecting a wide area of the use of automated analyses.
The International Union of Pure and Applied Chemical (IUPAC) definition of automation clearly excludes most systems commonly marketed as automatic. It states "automation is the use of combinations of mechanical devices to replace, refine, extend or supplement human effort and facilities in the performance of a given process, in which at least one major operation is controlled, without human intervention, by a feedback system". Almost all developments described as automatic are classified within the IUPAC definition of mechanisation; this states "mechanisation is the use of mechanical devices to replace, refine, extend or supplement human effort". A more simple definition of automation which is widely accepted by workers in the field is, "the use of any facility either electronic or mechanical, which eliminates some aspect of manual interaction and improves the efficiency of the analytical process". In this context, feedback mechanisms have little positive advantage to offer at present, although the use of microprocessor techniques clearly modifies this situation. According to the definition which has been adopted for this paper, automation in laboratory analysis can be applied at any of the various stages throughout a procedure and attempts to minimise the level of routine operator intervention. In addition, it attempts to improve the level of quality control by the use of mechanical, electronic and computer techniques in a cost effective manner. Automatic analysis is further confused, deliberately by commercial suppliers on occasions, by the automation aspects of an instrument purporting to be fully automatic but referring to only part of the analytical procedure; most often, this is the measurement stage. A
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